Amino acids as regulators of proteolysis.
Proteolysis, as well as protein synthesis, is a major process that contributes to the body protein turnover. Despite the huge variety of proteases in the body, there are very few proteolytic systems contributing to the complete hydrolysis of proteins to amino acids. The autophagic-lysosomal pathway is responsible for bulk proteolysis, whereas the ubiquitin-proteasome pathway plays a significant role in the fine control of the degradation of specific proteins. Both systems can produce free amino acids as a final product, but only the autophagy system is physiologically controlled by plasma amino acids. Recently, the study of amino acids as regulators of macromolecular turnover has been focused on for their signal transduction mechanism. In autophagic proteolysis, several amino acids have a direct regulatory potential: Leu, Gln, Tyr, Phe, Pro, Met, Trp and His in the liver, and Leu in the skeletal muscle. These amino acids are recognized at the plasma membrane, indicating the possible existence of an amino acid receptor/sensor for their recognition and subsequent intracellular signaling. Another line of evidence has emerged that protein kinase cascades such as mTOR, Erk, eIF2alpha etc. may be involved in the regulation of autophagy, and that amino acids, in combination with insulin, may exert their effects through these pathways. From the viewpoint of amino acid safety, the contribution of proteolysis to possible adverse effects caused by excessive amino acid intake is not clear. At present, there is one report that excess glutamine at 10-fold the plasma level has an abnormal inhibitory effect on hepatic proteolysis, due to a lysosomotropic toxicity of ammonia derived from glutamine degradation. Whether this may lead to an adverse effect in humans remains to be clarified.